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Solid state imaging device e.g. charge coupled device, with reduced cell 
size - has transfer electrode between signal charge -storage diodes along 
transfer direction and perpendicular direction, to prevent charge 
reduction 
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The solid-state imaging system (20) includes a semiconductor 
substrate (22) on which an array of cells (C1,C2) is disposed. A number 
of vertical charge transfer sections (46) extend in a first direction 
on the substrate and a horizontal charge transfer section (48) extends 
in a second direction transverse to the first direction on the 
substrate and is coupled to the vertical charge transfer section. 

The cell array includes a number of columns of cells that are 
associated with a corresponding one of the vertical transfer sections. 
The cell columns include a predetermined number of spaced-part cells 
that are series-connected along the second direction to constitute a 
NAND type cell structure. At least one cell-to-cell charge transfer 
electrode overlies a channel region as defined between adjacent ones of 
the NAND cells in the substrate. 

USE/ADVANTAGE - E.g. for video camera, photoelectric equipment etc. 
Exhibits enhanced integration density while providing excellent quality 
of reproduced image. 
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mmm2^tmzsmh. i>*?Mt±M\zm^mmm 
n*- \ t \zmimzm®2n£w#mmimi$.t<ftit 

mznitytmmmt. z\o>yt&mm±\zMf$,t<tvtTm 
c. tesi*(Bit«3!rr5-*i6ifc^ti-enffiiSfi»^6 

ft. ^ote^i^tia^-r5-^iqjt-en^n«sc<B« 
t, %imm^#i^&omm%fa£m&?ttft\zm 

£££1$®£:-r*H#SSlfc&B. 
[&E©#ilfflfcSl9J] 
[000 1] 

[g3£±©W8#ff] #38D!tt, (C C 

D) £^&@#&ft§£Rfc&:bD, ttfcSX* (®% 

RfcRT*. 

[0002] 30 

^©SHftx/t-fXtLT, CCD£ffl^&@#»£KB 
«SJtK<ffiSSnTU5. C©gBtt, «SS:©H^&2^ 

CDT«g2H,Tffl*-r-5t>©T*^. 
[0 0 0 3] C©<fc5*glft^l«gBfc*UT, ®&(D 

fi&«£B-£©t>©©Hs8Itii2in, /.NIMb&tiBgfcfcoT 

». ®*-y--fX©«|/h$rigS|c-r-5. -€-L-T, HlRU-'fX 40 
©fiS/MciD. S*tt**D^SlcSn^oft:^ft© 
ffiTtf4U. dft*^^5©HK£©TS-B-5SBt7i 

[0 0 0 4] #fc. «e3fe©H#i8«gBT?tt#¥;4r|$J 
(^tS«^<teMSB©<£2l*(n]i:tf[X'rs^|Bj) 

1 -DogyemzftL 1 r)©sitm^«3i8p*^T 
^■trnz-tzzttf-vziz^. -eofc*. lWstsafco 
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[ 0 0 0 5 ] 1 pm^ 0 ©S3fc$©®w£*2 < 
Tt5fe©ttT; ymmmmmm#mmms (ps 

ID) **ffl583ftTV>*. £©PSIDfi, &3fc©@# 

[0 0 0 6] U;6»Ufc#&.- C©±3&PS I DT?tt, 
■«Ma ?^^«(flS/h©&«)©-fe;Ht,-fX©l8/h 

[0007] 

[«W«ftUi5fr5RS] £©«k5fc. fia?©H 
ft. PSIDfciHTlt lW*^fcfJ©«^S 

[0 0 0 8] ±E©^s#stUTasn& 

*Oft±«I2*DflreR#JMWR€R4tr«;:&£& 

s. *%K©«a©BKjtt. -fe;m--fx©ss/Mc# 

3 IRfiV»®^fW^©ffiT*#l«-r -5 C t ©Tt -51ft JS 
[0009] 

[»)!£#&•$-* fc*©#g:] *3Wl©*?Ht. 

[0 0 10] fiPti^&gB cmtgii) «. ¥##S«± 
ttlstt&tfRR*®R4iOT«aa (SHC CD) £2 

C©3t««R±fc^$nfeSM€ffit*{i 
[0 0 11] (M*JB2) 14, ¥«#S«± 

cRRo>9m «»©«^«#^*i«b«&t;ffisc* 

©fl#®#IB@lfiS (SBC CD) ^IS:ltfca«l®gB 

Sf*-*lRJt«[R©23tffl&»^L. A>-3R»-ra5? 

*»IHfc«a««i*»j«Lfcj:tft»Rfr*. 

■C. *«W©R*bV»*lBR«i:bTtt, *©fc©^± 
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[0012] a) *"wwnMi^-f*-H (xtigft 

gD C#«*nfc^a«r*. »8i85ft©fi#«?5«a 
y-fsh-H"(xi*5i»» £©WfcteK1-*e&ft»ifc 

co o 1 3] (2) a) \z&kt> m^mms&tm— 
mkftomnfitwtuM*- f (x«g3fca» ©«<t 
too i4] o) m*mmmr<t*-v '(x«*a 

[0 0 15] (4) BWtW^t-H (Xtt3# 

[0 0 16] (5) |HWI2fciSWT, §3fc8BfiJ©«®fc 
1 t>©S3t^t 1 ^©«3l«ffiSftl#Ufc-*&t 

(6) (5) fciiVvr. vftrulsyXvmQmVVytt 

mytmvmamnm ml \l? ?t mz\z-?% r t. 

(7) S»#«2fc:feV>T, S3t8SfflJ©SigilC^Stl*fe 

SUKIS©Hinffl©IIO)g 

V\dy?tftC\Z?ZZ.t. 

[0 0 17] (8) ||*9t2IC&V>T. Nfi©S3t«©« 
x» t. (N-l) H©<E2l«ffi©«gx» t. lr>©S 

fi«^<E^©<iexi ^^oft@^}s*e!atc^^T, 

3t»S©H D«©|| K> M v * V *> 
y= (1/N) • {xi + (N-l) -x. } +x, 
t?ZZ.t. 
[0 0 18] 

mm (W3&H1) K-tntf. ©#«w«sias 
(^isccd) ©e^i6j @iit^i6j) m&rzufo 
(*¥*ra) icsia-r 5m#«#s«y-f m\zm 
aimffi£S»t. *¥#ft©Ne (n^2) ©«^«*5s 
a^-r f ©<g*#«ffi©s**tH u £ i H©<§ff«#fle 

t-«« #mffifcM6B©*R*'>fc <-?t5ci 
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wsfriMmtftz. aits. sae;s®*«f5s (mm 

CCDOQmax) £«tr££fc<. PSIDO*? 

^©staiftfefT^^b^ffia©^*^^*^. 
[o o i 9] *»§8 m#m2) cj:n«. 
sffiresifis @»ccd) ©e§i*iHifcii[^-r«*i6ifc 
%a t. i -3 ©static i :3©&*ffiC«ffifc i o 
©m*ii#<6ma8*«#«eu&*t> n<@ (n^2) ©s&- 

ffifc^U (N-l) fi©IESI«ffitl^©^*fflbf| 

mti^omnmmskmtrrzimiz&r), /mm 

a & 0 ©£>ta5Wfa©i!l£S*€r < f * C t*^t? t -5. 
[0 0 2 0] 

[&JS09] STF, *38!8©»S0!£0Bi*#J8UTSK9i 

[0021] 0 ni, #&93©3& i <D$mw\z%t>% p 
s i vQ&mmm7*?fmwT!*>z>. pss i i 

lfc»»-rst»© (1 2i ) tv 1 2i liZMVC 1 

cDft^H i ts^»ctts-r^t>© (1 2. ) rt» 

?g^nTVsS. CCDft*;H l±tCtt^iite2IS 

ffi 1 4 , 15 «JMsn, 1 4 tesa^-r 

^--Fi2i ©«8aE±*TffifiLTm^««K*ffluy 

^•-F12! , 12» |BJ©±ICtt*gSISffi 1 6i>W&t.2 
50 [00 2 2] Ctie&«ffil4. 15, 1 6 

8i)wm-$nx\iz. -tUT, #*©«** 
ffi 1 8 \m&r -ssay-r f i 2 jcgismtms 1 

9fc±0»lRiSn-5t)©t^:t>T^5. §l#ffi 

A«l8i»Kl 7£2®KJ§Mirr5£iK:«kD£5iT€ 
5. fi^M»CH:> »SK 1 7 © 1 @ 1 Vtz®&W 
m^-f-t- F 1 2 t©n>^^ h3t?-;v^?gf£l/, #a 
^-f ^--F 1 2t^ft*t-55l#fflbS«l 9©-B8&^ 
40 A I/. ^-©±lClfi»Kl 7©2iaS^Lfcft{C3> 
^i' 5l#tBL«fiil 9©^D©8?^ 

[0023] rcs-ecw^H^ffiSISig-T-^y^*! 

R2 1 tXyXOT^Vyr^z/V^y (a- SI) Mifi 

na$n. j t<o±\zmwnm2 2 tux© 1 toss**^ 

[0 0 2 4] H2tt. *«BSt8SCWJC*-r¥ffiaT» 

ccd^^^jh lRxm&mmi 4, is*^a 

50 5SitCCD2 S\Z*ILTmmjimt\mitTZJjft\Z 
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i oT«fc <• 2 mommy* f i 2 i , 12* m 
j£$*it.v>$. ^UT, ajtccb 2 s.KK^fflsnfc 
sbccd 2 5T?^3fc&©$#¥cc 
d 2 6 K&^tnan,. *vc c d 2 6 -ctesisn&roi 

[0 0 2;5] ,^^9d^t&bV»7Cv. ArSiK21 

8 fc*a5n§itWMS« 1 i'Mstw 
-r*- h i 2 fcsaan*. bb^*- R 1 2 ks« 
sn^m^«#«, M&m\,y- k 14 a k * ornmc 10 

CD 2 5 ©f^*^ 1 1 KR^tUSnS. 
[0 0 2, 6) *SUfifilTftt, HiiCCD2 5©5 1 Y^l' 

1 1 Kmm-tzw&y* *-h i 21 

*gfll t H«fcK*tai/y- K 1 4 a fc<k 0 C C 
*JH lKKfflU Stt#ftfc^b&©*S*¥CGD 

tt^-r*-H 1 21 fcRsj-r«««^3j--H 12,0 
wm?'i*-\ t i2i \zg%li±&. turn 

121 fc#«$n&®^s#s, ^jtccD2 5©g> 
*;w 1 {o£*mbfc&. sfc^-f*- hi 22 csa 
zntzm^mffi*:. i&mmmi 5\zmEEZfrvz>£t 

T. Wl^-fjj— HI 2i fc4gj£L, *■©&«*» by 
-H14afc:«fct), CCD=Py*;H 1 Kfg#fM$f§fg 

^m-rcta^s. 

[0027] c©j:5t2f^yg^fc«kn«. se*. 
^©lOW^H^^-Ht^UT. i-p©^*tau 
y-H4ai. l&©SitCCD2 5at&STi&ofc 
*>©#. Nffl (N^2) ffl#»;5^f:*- FC2ILT. N 30 
- 1 ffi©i£j£Sffi 1 6 1 , 1 ^©K^ffl by- M 4 a 

ua©sitccD2 sT^a^fi&iii^mTtt^ 

nJtBtft*. Jintcfct). PS ID©*¥;£|6j©fiHitMfc 

[0 0 2 8] CCT, B2£/8V>T. ft#WfcE»r;fras 
©-09£&giLT:fe<. ST, SSCCD 2 5©«»>i 

sft&M^siiirfcSMby- hi 4 a tc«fc offl»a* 40 

CCDf^JH llC&*tBb&©5. Sit<ESI«ffil 
4, 15CJ; DSS#lRj©<E3g£ff t^*¥C CD 2 6 iZ 

mmmz. fc*. «m^-f4^-pi2i ©m*t«ffi© * 

&*fflb«. 1#©SBCCD2 5fc*fb«ft«£fll$ 
fcff'5©Ttt^<, l#©SitCCD2 5fc#bHH© 

[0 0 2 9] •£©&, *JFCCD2 
3B$h "Sfl^^-Hl 2*»&^itCCD2 5©a*^ 

*^**;n iitt8«.tu-r*i«jt^i;*rB) (*¥£ffl> 
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s^i;«k5fcbT*¥ccD2 6S-cesi-r-5. j:©* 

5fr«Cltfc*D, #¥1^>®«^**¥CCD 

2 6»cst^mfvt*JTt, j:©©^a«t^i;i5K; 
^tbTffi^.sn*. c©»^s*^7>*>^fflw 

[0 0 3 0] *&i F I T-CCD©±5IC, #3*58311- 
«©T (fiBC CD2'5,t*¥CCD2 6 i©|SD, fc* 

mmizmMZMv. *¥c'c'b.2,6. tbAr>!/2 7* 

C CD 2 5 fc#b«ftffl©«8t^--f H 1 2i ©«?* 

HC CD 2 ,5 HUM®**^-* HI 2, ©«#« . 

;* * 'J 6 1 5K >»t*¥C C D 2 6 
SK*(fJl. i:n*2K¥CCD2 6JC«tD«2ILTttJA 

[0 0 3 1] B3«. #f8§IJ©»2©*JS09©g8B#lJ& 

^smlt, -t©»uv>8twtt*w,-r5. C©|IM«I 

B. 5 0©Sig(^^-Hl 2i , 12. , 12i , 1 
2« , 12 6 lC^UT4^©ej|®ffil 61 , 16» , 
16. . 1 64 tg|*-fflLy-M4atlffi0SitC 
CD 2 5 SJ^-p&P S IDffl»fM#|jg$SUfcfe©'raS 
•5. HI^, l#0SfcCCD2,5 ©^-VJM/I 1 K# 

1 2t , 1 2i , 1 2. , 1 2< . 1 2 6 Ji*^$n, 
CCDft^Hl tW&y-l t- H 1 2 1 t©Kfctt 
KtBUy- M 4a*t?g(£$nTl^. -tUT, K^f 

swy-f*- K121 . 121 ractaig^mai 61 
1 21 , 12. rafctti 6. a*. 1 2> . 1 2. m 
ictti 6. 1 24 , 1 2 S m\z\*i 64 at, -en-? 

to 0 3 23 fie*. ftTOrArasoom^f *-m 

2K^bT50©Sa[CCD2 5at^STft-3fc*t, z 

o>mm\z?zz\tizjir). *¥*irj©5o©#«^* 

— H (12i ~12 5 ) »C*fUTltt©SBCCD2 5 

t4mo^nm a&i -1 6 4 > teiD«#«?5© 

[0 0 3 3] t^T, SM^IgSISffil 4. 1 5T© 
W*)Vl ItWSH^-t-Yl 2©ffi«S«^bT. 
o * D SiS^S^S. Sfc^-f ^- HSJ©ffifn«^fi 
*«tf^i:*<, *¥*l6j©«/hatRliet3a:S. r© 
fe*, ps iD©^yy-9-fX*^:fficig/jN-e€5. 

[0 0 3 43 S4«. *f8W©^3©*iS«J©S8l5«»^ 
*^f»fSHTftS. Z.O^mm\t. PSIDTHft 
<. a»©a^««KfiK*^91«:afflbfct>©T* 
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ffi, a -SIR. aWSffi$«*B£&oTV>*. 

[0 0 3 5] nSi«3 0 jb£pS9'x/M oaWffo* 
ft, C©9x;W4 0©Sfflltn* as«ra*ccD^v 
*JV4 1. n* ?B7*>^-f*-H4 2, p* m^ft 

4 2«. CCD^V^M lfcBgrrSfc© (42i ) 

untrue cd^y*;m 1 iHftfijKtta-r* 

t>© (4 2i ) StjgjS^nTV^. CCD5F**;k4l 

±Ktt<Ejg®ffi4 4, 4 5*wiKsn, ca«a4 4 » 

7*V?-i*- H4 2i ©Jg8S±*T®gbT©^S# JO 
K*ffiLy-h4 4 a£*fc5t>CD£fc-3TH-5. * 
fc. ««^*-h*4 2j ,4 2, M©±:lCtt<E3Mtffi 
4 6jW&£;£ftTV>*<. 

[0 0 3 6] COiSfcfllJfcfCfc^T, ^©X»fc±p 
»±Ufc©^S^tt, CCDOS^jk*:?*^^:*- 
H4 2te#ttSn5. 7*^^:*- F4 2fc#9t£ft 
h 4 4 a fc«fc D , Hit C C D 

©n* ©a»a*ccD5 i r*;i'4 liegeman*. 
£©&*fflSft&«*HKiftt, ccd^*;m ir# 

SiSS#e^tlti4 4, 4 5^£>ft3$iiCCD£. g] J» 
»C«iB*3ftTV>&V\ jjc¥CCD, ffi*7>^K:«t 
0. ^^fi^iLTCCDftffifcfflaSftSCifc* 
•5. 

[0 0 3 7] *&tfmx\Z, %i<by*h^^-YA 

2x fc»ST2>»2©7*h^*-F4 2, ©ft^S 
»l©7*h^^-H4 2i tCfej£b£&. 89 
IBE)£d:|Sl«K> *^5€#tLTCCDni5Kai*-r 
5. C©fcJ&fc:<Si£Sft4 6*i<BgTa*. B#Wfc 

a. mioy^h^^r- K4 2i cs«sn^^a 

M»a^fi£MfiB©S!e>a*9 i ^^4 ikk&ib jo 
t-fes, ®2©7*hy-f*-H4 2» ic»aanfc« 

nnffit:, *Ei£«ffi4 6K«E£>Wa££T, 3S1© 

[0 0 3 8] Z<D£5\Z*m&Mr\*, «£3lETtt7K^ 
|Rl©lO©7*h^-1 , *-]«4 2^bT, lOOK* 
Hi USffi 4 4 a 4: 1 fiffl^B CCD j&tjB.gT?;& ? £ t> 0 
**. *¥£|nJ0N$ (N5;2) ©7*h^'f^-H4 2 
\ZttLT> N- HH©*Ki£SS4 6t, I -DOffi&tiil, 40 
€«4 4at, 1 ^©fifiCCDTffi^Sffifc&^lirr 

[0 0 3 9] 05 \Z. 04©±ffii3«:^-r. IS5Tftt<E 
£Sffi4 6£, giS«flNEi§«ffi4 4, 4 5iEU«ffi 
•CJ^jacLT^S. £i£«ffi4 6££jtS*S<E2S«ffi4 
4, 4 5itt9ifc7B|i£LT"fc«kV>©B^Sa-ras. * 
fc, 05fi©WltW2©tS (7* h^-ftf-M 2 

[0040] 05 Ttt, sate cDKgfcBMrrag^ 50 
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S8©5BaStt*t. ffi©S3ta?©ffi*i:itttl,T/^<, 
S5t«sfecCCD©i®S*^&0<Pliett^*5. 
*?. 06fcj*-f<fc5K> 7*Y?*i*-YA2i , 4 2 
. ©#¥#filfSW3. W4«W3=W4iU &g3fo« 
&|i3UffiirCffiM£UTfc<fc^. fft&*©& 

«©;t7y*©/hSv^^a«iKB*^rWs. 
[oo4i] 0 7 », *%w©^4 vmmwommtii 

Stk-TStBHT**. 04t|^-«Bi)-lc«H-«F 
^SttLT, *©»UV>|8?im ! &«8-rs. Jl©Slig0i 
14, 40©7*h^-f^--H4 2i , 4 2, , 4 2, , 
4 2, liZMLX. 3o©«flf<K£fiffi4 6i , 4 6, , 
4 6, „ 1 OOH^muy- h44ai, 1 ^©Hfltig 

^ 4 i> «i$o&*ijgT?i& 

5. «£*4r>©7*h^'f*-FfcMbTx 4t3ffl^S ; 

4^>©7*h^'f^— pc^ut; ir>©iifis^f 

te3l»©a»a*5 t Y^;i'4 1 KJ:D|feiUt'fe < fr9'C 
[0042] uiT, IESI«ffi4 6 JSStftC CDiBiJt 

aiBBfljUT-b. sjtfipiia©«^s^s<7?#/«wffi 

«©«TSa#"C#*. *&, l*©SBCCDfc^f 
*^it0©S^S6 (7*b?t*- ©®«*^:t 

[0 0 4 3] 07©±S0*^-T. 08Ttt<g 

M«ffi4 6 #.iae«fte2l«ffi4 4, 4 5 t\m\ZWL 

fc, S3t«R©7fj*»^Tx, tISIUfcLTViS. 

xi BSilCCDffli, x> «<E2l«ffi4 6©ffiT?* 

0, xi >x, T?tb5. 

[00443 0 9 «. *^w©^ 5 ommmoEffiHtii 

S^T¥®0T*^. ^©*JS08«, ^3»^®4©^ 

mmz&^T* wp>'i^->©^tt«3!c^Lfct>©r» 

•5. 0Ttt. m3©*Jfi0dt^UlO©^ecCDIcM 
LT*¥^InJk:2H^*^U&M^*LT^5. «2I 
m«4 6©>f^X2 SlCCDiOfttxa ttl^U 
2H3g (®4©5UfiWr«4H5H) ftt 

1 OCSitC CD{rMUT*¥^l»JJCN®©a^®*J§ 

[0 0 4 5] *CT**Jg*9Ttt, Jg*M4 8©WDA 

©*4t*< , rj:5CUTV»*. l^©^iecCD»c» 
l/T2 0©S3tS*«!&Sfti6. SjSCCD©7fffi& 
xi , 6»««(D-ttt«xt . gft8B©Tra&x, tf 
*i. Jfi3tK4 8©MP^->©Kliytt, 
y= (1/2) • (xi +x, ) +xs 
[0 0 4 6] til*. Z.V^mz-rZZfZ. xi , x 
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